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HEATED BLOW MOULD FOR THERMOSTABILIZING TREATMENT 
L. ABSTRACT 

A heated blow mould for the thermostabilizing treatment, or the heat-set process, where at 
least a heating system is housed between the mould and mould holder. Said system consists 
of a set of tubular electric resistors, which are parallel to the generator of the mould and of 
the item to be moulded, connected to each other by additional electric resistors, which are 
basically transversal in relation to the first resistors and placed in areas requiring greater 
heat. 
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Technical Field 

This invention relates to a heated blow mould for the thermostabilizing 
} treatment or the heat-set process. More specifically, it relates to a blow 
"'^s:iTr6i}ld where the heating element consists of at least a set of tubular 
^^*^ele;ctric resistors connected to each other. 
J' ' B'iabkqround Art 

<^^pciay, plastic containers in different shapes and sizes - for example, 
-'"bottles - are often made with a process comprising a blow moulding 
stage wherein the thermoplastic material, possibly in the form of a 
preform (i.e. a smaller, pre-moulded workpiece that is normally 
cylindrical in shape), is blow moulded in a heated mould to create the 
final container. 

To date, two general known systems are used to heat the mould: the 
first uses film electric resistors placed near the inside surface of the 
mould, and the second uses a heating element consisting of a hot fluid 
that circulates in a coil placed in the mould. 

Although the heating system with film electric resistors (described, for 
example, in US patents 5.007.818 and 5.234.637) has excellent 
temperature modulation properties, it has a poor heating value. As a 
result, this type of heating system must be placed as near as possible 
to the surface of the mould that comes into contact with the material to 
be moulded. The drawback of this requirement is that it is necessary to 
have several moulds (i.e. one for each type of container or bottle to be 
loul^p) equipped with a blanket of film electric resistors near the 
^urface; obviously, this increases costs, 
j.^wj^'^^^ating system with the circulating hot fluid has greater thermic 
J^jR^alhan the other system, although it has a good heating value. 

^"^^^more, in today's rotary moulding machines, it presents 
f^j^^ficant problems in terms of assuring the watertightness of the 
location where the fixed and the rotary parts come into contact and of 
the ducts that convey the hot fluid, generally oil, to the mould, which 
opens to house the preform and closes to unload the finished product 
at high rates. These requirements add bulk to the machine and, thus, 
mean larger dimensions and higher costs. Another drawback is the 
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..^pooi^ermal efficiency due to the dissipation of the thermal power in 

b^^^. rotary device since it is not possible to prevent the ducts for 
^JW% ^he hot fluid from being far away from those for removing the 

5 thus, there is a need for a mould heating system for use in 

ri»v; K$tary blow moulding machines that is simple and effective. 
Obiects and Brief Description of the Invention 

It is an object of this invention to provide a single electric heating 
system that resolves the aforementioned problems and is suitable for 
10 use with any type of container or bottle, easy to control, and energy 

efficient. 

The blow moulding device in accordance with this invention consists of 
a single mould holder that houses, each time, the mould specific to the 
container (for example, a bottle) to be made. Furthermore, the device 

15 consists of a heating system that is housed between the mould holder 
and mould. Said system consists of at least a set of tubular electric 
resistors, which are placed parallel to each other and the generator of 
the container or bottle, and of other electric resistors, which are 
normally placed transversal to said first resistors and in areas where 

20 more power is dissipated or at least in areas requiring more electric 
power. Said tubular electric resistors can be connected electrically to 
said additional electric resistors. 

If necessary, at least one of said sets of tubular electric resistors can 
be placed nearer the inside surface of the mould holder that is in 
25 contact v^^jjh the mould. 

another of said sets of electric resistors can be placed nearer 
tnBv<Sp»|de surface of the mould holder in order to limit the outward 
of heat, insuring greater thermal uniformity inside the mould, 
thermally insulating material can be used in order to limit 
30 s^tlflj^^^useless and costly losses of heat in the environment. 
detailed Description of the Invention 

Other objects and advantages of the invention shall be readily 
apparent from this more detailed description of the currently preferred 
versions of the invention, given as nonlimiting examples of the scope 
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of the invention and in conjunction with the following accompanying 
^matic drawings: 

jre 1 shows a perspective view of half the mould holder and 
Id assembly, 

/re 2 shows an exploded perspective view of the assembly 
spicted in Fig. 1, and 

Figure 3 shows a mould holder with a system of tubular electric 
resistors in accordance with the invention adhering to the inside 
surface of said mould holder. 
10 In the blow moulding machines suitable for the device in accordance 
with the invention, the moulds are of the split-mould kind (i.e. divided 
into two symmetrical halves) that open to house the preform and 
unload the moulded product and close and are clamped tightly during 
moulding. 

1 5 Only one of said halves is shown in ttie figures, since it is taken for 
granted that the other half is perfectly symmetrical. This symmetry is 
limited to the geometry. In practice, since heat exchanges with the 
outside environment are typically asymmetrical, power must be 
supplied in an asymmetric way for the two mould halves to have a 

20 thermal symmetry; this supply is managed automatically by the control 
system. The results of the thermostabilizing treatment is to obtain 
uniformity throughout the surface of the container, even if the shape of 
the container is not symmetrical (for example, containers with 
handles). 

25 Figure 1 shows a shell half (1) of the mould holder that houses a shell 

half (2) of the mould that, in turn, features an inside mould cavity 
shaped like the container (for example, a bottle) to be made. A 
^Mhi^i^ally insulating wall (3) decreases the losses of heat, generated by 
theveiectric resistors, into the environment. 
30 ^^*^5igur@ S .shows, between the mould holder (1) and mould (2), the 
, .Kplapefheht, near the mould (2), of a first set of tubular electric resistors, 
which are parallel to each other and to the generator of the inside 
•^cavity of the shell half (3\ 4', 5\ 6', 7\ 8*), connected to each other by 
resistors (7", 8". 9", 10". 11"'), placed basically transversal to said 



^ tiTwiegfetors. The spacing between said heating resistors depends on 
J^t'V J*equired to heat the inside mould cavity to the optimal 
'^'J^^l^fT^ for blow moulding. The transversal heating elements (7", 
^M^'riS^'^^IO'', 11"), or resistors, are placed near the end parts, top and 
^-^^ttom, of the mould. This placement is due to the fact that, to obtain 
perfect moulding results, it is necessary to have, in these areas, a 
certain amount of cooling (for example, to prevent distortions to the 
neck of the container or bottle) during forming and a greater amount of 
heat to compensate for the greater themial dissipation caused by the 
significant curvature of the container. 

Inside the shell half (1), there is another tubular resistor (3), together 
with a transversal resistor (7), of a second set of resistors, which is 
better shown in Fig. 3; the resistors of said second set are positioned 
analogously to the corresponding resistors of said first set. 
Said first set of resistors can be eliminated, or disabled, if not required 
for the type of bottle to be made. 

Figure 3 shows a detail view of the housing of the different tubular (3, 
4, 5. 6) and transversal (7, 8. 9. 10) electric resistors found on the 
inside wall of half the shell (1). 

If a greater amount of heat is required along the side wall of the 
container to be moulded than in the neighbouring areas (for example, 
to make significant constrictions, or deformations, to the section of the 
container, or bottle, to be made), other transversal heating elements 
can be used in said areas. These additional elements can be similar to 
the others (7, 8, 9, 10). but some resistors (3, 4, 5. 6) can be shaped 
appropriately with loops. Obviously, said loops can be placed, without 

probleifi and as necessary, in every area of the mould. 

\j Thu|\ it is easy to understand how tubular electric resistors, if 
. ' n(iete^sary equipped with loops as specified above, connected to each 

^*V*bthe.r^at;the ends with transversal tubular electric resistors make it 
'-1x1^61116^ simple to handle and control the production of containers, 

*%jg^^ecially bottles, with the themiostabilizing treatment or heat-set 
process. 
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yijj. J;i-rA\heated blow mould for making thermoplastic containers using the 
. I'thfermostabilizing treatment or heat-set process where a mould 
^'^y'S . holder with a wall of a desired thickness is divided into two mirror 
5 |ijj^\;^3^^^^'^®" halves each housing half a mould with a specific shape for 
making the container to be made and where, between said mould 
holder and said mould, at least a heating system is housed 
consisting of a set of first electric heating elements placed parallel 
to the generator of the container to be made and additional electric 
10 heating elements, which are basically transversal to said first 

elements and placed in areas where more heat must be supplied. 
2. A heated mould as claimed in claim 1 where said first electric 
heating elements are tubular electric resistors and are arranged 
parallel to each other. 
15 3. A heated mould as claimed in claim 1 where said first and said 
additional electric heating elements are electrically connected to 
each other. 

4. A heated mould as claimed in claim 1 where said additional heating 
elements are placed at the top and bottom ends of the container to 

20 be made. 

5. A mould as claimed in claim 1 where at least one of said heating 
systems is placed near the inside surface of the mould holder, 
while at least another of said heating systems is placed nearer the 
outside face of the mould. 

25 6. A mould as claimed in claim 1 where a layer of thermally insulating 
material is placed at the outside surface of the mould holder. 



Rome, 16 September 2003 

On behalf of SI PA Societa Industrializzazione 
Progettazione Automazione SpA 

The Representative 
Dr. Giulio Mariani 
NOTARBARTOLO & GERVASI S.p.A. 
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during the PCT procedure. 

That the attached translation is complete and accurate and fairly reflects the meaning and 
content of said Italian language document. 

1 further declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true and further that these 
statements were made with the knowledge that wilful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code, and that such wilful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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